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Changes in the Serum Levels of Parathyroid Hormone and Bone Metabolites in Two
Serial Samples with Different Vitamin D Status
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Background: Vitamin D increases serum calcium levels by promoting calcium absorption in intestines. Vitamin D deficiency raises the serum
levels of parathyroid hormone (PTH) and bone metabolites. Generally, vitamin D status is classified into three groups named deficiency, insuffi-
ciency, and adequacy by its level. Deficient level affect bone health, while insufficient level influence the soft tissue disease. We observed the ef-
fect of changes in vitamin D status on serum PTH and bone metabolite levels using two different samples taken from the same individual.

Methods: Serum PTH, osteocalcin (OST), carboxy-terminal telopeptide of type I collagen (CTX), and 25(0OH) vitamin D was evaluated in 857 pa-
tients. The levels were measured again after six months or later. The changes in the levels of each biomarker based on the change in vitamin D sta-
tus in two serial samples were estimated through paired t-test. Vitamin D status was classified into three groups: deficiency (<10 ng/mL), insuf-

ficiency (10-30 ng/mL), and adequacy (>30 ng/mL).

Results: No statistically significant changes in PTH, OST and, CTX levels were found in the group without altered vitamin D status. The same bio-
markers were decreased in the group where vitamin D status improved from deficiency or insufficiency to adequacy.

Conclusions: Maintaining vitamin D at the adequate level was not only helpful in preventing soft tissue disease but also seemed to promote
bone health as indicated by the change in PTH and bone metabolites levels during the transition of vitamin D status from both deficient and insuffi-

cient states to the adequate state.
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Table 1. Characteristics of the subjects and concentrations of 25(0H)
vitamin D, parathyroid hormone, osteocalcin, and carboxy-terminal
telopeptide of type | collagen in samples collected from the subjects
at different Vitamin D statuses

Deficiency*  Insufficiency*  Adequacy” Total

First sample

N 70 434 353 857

Age' 7261107 669 £ 10.7 68.4+9.79 680+ 104

Sex, male (%) 43 5.8 42 50

D (ng/mL)* 6.90=*2.16 208 £5.72 40.4+9.7 278t 135

PTH (pg/mL)* 64.4+330  484%221 433%£19.2 476 £22.3

OST (ng/mL)* 202+ 154 1791972 149+7.05 16.8 £9.51

CTX (ng/mL)* 053 +0.35 0371025 0.29+0.19 0.35+0.25
Second sample

N 7 299 551 857

Age' 77.1+£784 69.3 £ 10.5 7024103 69.9 + 104

Sex, male (%) 00 6.4 4.4 50

D (ng/mL)* 702+2.14 23.7+£5.23 40.1 £853 34111

PTH (pg/mL)* 1243+976  464+235 4441225 458+ 25.2

0ST (ng/mL)* 183+843 1544923 146+7.84 1494836

CTX (ng/mL)* 044+015 0314024 0294023 031£023

*Vitamin D status: Deficiency (< 10 ng/mL), Insufficiency (10-30 ng/mL), Adequacy
(>30 ng/mL); ' Data are presented as the mean = standard deviation.
Abbreviations: VD, 25(0H) vitamin D; PTH, parathyroid hormone; OST, osteocalcin;
CTX; carboxy-terminal telopeptide of type | collagen.
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Table 2. Serum levels and differences in serum levels of 25(0H) vitamin D, parathyroid hormone, osteocalcin, and C-terminal telopeptide of type |
collagen between two serial samples collected at different vitamin D statuses

Parameters Insuf > Insuf* (N=183) Ade > Ade* (N=257) Def > Ade* (N=43) Insuf > Ade* (N=251) Ade > Insuf* (N=96)
Age' 66.6+10.9 68.7+99 712+ 110 67.1%10.6 67.7+94
Sex, male (%) 87 4.4 47 40 31
Duration (yr)" 20+ 1.25 20+ 1.34 194096 20+1.30 21+£1.12
VD (ng/mb)t  1st 209+58 4114103 6.82 + 194 208+56 386+77

2nd 232+53 410493 41.6+10.1 388+72 252+ 4.2

Diff 2284672 (P<0001)! -008+978 (P=0895)" 3481+1036 (P<0001)" 17.98+9.50 (P<0.001)" -1333+840 (P<0.001)*
PTH (pg/mL)*  1st 475+218 4284187 60.8+27.7 4914223 4464156

2nd 4554228 4304228 4564228 4574222 477 +244

Diff  -205+2081 (P=0.185" 0.12+17.03 (P=0913)" -1518+2853 (P=0001)" -340+1829 (P=0004)" 3.06+24.45 (P=0223)"
0ST (ng/mL)*  1st 172+ 100 147 +6.1 219+17.7 185+95 15.4+92

2nd 159+95 139+68 156+ 105 15.1+83 142+92

Diff  -1.26%£1005 (P=0092)" -083+7.44 (P=0077)" -632+1957 (P=0040)" -342+898 (P<0001)' -1.16+1048 (P=0.281)*

X (ng/mb)*  1st 036+028 029+0.18 057 +0.39 037+0.23 029+021
2nd 034+024 0.29+0.20 0.32+039 030+0.23 0304021

Diff -002+028 (P=0253)" -001+022 (P=0.690)"

-026£051 (P=0002)"

-008+024 (P<0001)* 001+020 (P=0582)*

*Vitamin D status: Deficiency (< 10 ng/mL), Insufficiency (10-30 ng/mL), and Optimum (>30 ng/mL); *Data are presented as the mean = standard deviation; P value: Paired

t-test between the first and second samples.

Abbreviations: VD, 25(0H) vitamin D; PTH, parathyroid hormone; OST, osteocalcin; CTX, carboxy-terminal telopeptide of type | collagen; 1st, First sample; 2nd, Second sample
Diff, Difference (subtraction of first value from second value); Def, deficiency; Insuf, insufficiency; Ade, Adequacy.
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