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Abstract

Background: Abnormal bone remodeling process (formation and resorption) results in osteoporosis, weakens
bones and increases risk of fracture. Many medical diseases are associated with abnormal bone remodeling, such as
chronic kidney disease, liver disease, cancer, and diabetes mellitus. Currently, laboratory evaluation of bone formation
and bone resorption markers are available. Objective: To study the difference between these bone turnover markers
in patients with fragility hip fracture who have diabetes mellitus, compared to non-diabetic patients. Methods: We
conducted an analytical cross-sectional study in patients age 50 years or older who presented with fragility hip
fracture and were admitted in Lerdsin Hospital from 1 February 2021 to 31 January 2022. Baseline demographic data,
basic laboratory results (hemoglobin Alc, calcium, phosphate, vitamin D), bone formation marker (Procollagen type
1 amino-terminal propeptide; PINP) levels, and bone resorption marker (C-terminal of collagen; CTX) levels were
collected and further statistically analyzed with SPSS program. Result: A total of 109 patients were included in this
study. There were 52 patients with diabetes (47.71%) and 57 non-diabetic patients (52.29%). The mean P1NP levels
were 63.93 ng/mL in diabetes group and 53.24 ng/mL in non-diabetes (p-value = .483). The mean CTX levels were
not significantly different between diabetic and non-diabetic patients, measuring 0.54 and 0.57 ng/mL, respectively
(p-value = .326). However, diabetic patients tended to have a lower age at index fracture event, with a mean of
74.94 years, compared to 77.25 years in non-diabetic patients (p-value = .130). Conclusion: There was no statistically
significant difference between serum levels of bone turnover markers, measured as P1NP for bone formation and
CTX as bone resorption biomarkers, between diabetic and non-diabetic patients who had fragility hip fracture.
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Means: Difference between two independent
means (two groups)

Analysis: A priori: Compute required sample size
One
0.7391250
0.05
0.80

Allocation ratio nz/n1 1

Input: Tail(s)
Effect size d
QL err prob
Power (1-3 err prob)

Output: Non-centrality parameter 0= 2.5604041

Critical t 1.6786604

Df 46

Sample size group 1 = 24

Sample size group 2 = 24

Total sample size a8

Actual power 0.8099186
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Total
(n =109)

Characteristic

DM
(n =52)

Non-DM
(n =57)

Gender
Male (%)
Female (%)
Age (years)
Mean + SD

Range

18 (16.51)
91 (83.49)

76.15 + 9.35
54.00-93.00

6(11.54) 12 (21.05)

46 (88.46) 45 (78.95)
7494 + 9.17 77.25 +9.45

54.00-92.00 56.00-93.00
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Characteristic

Total
(n = 109)

DM

HbA1c (%)
Mean + SD
Range

Calcium (mg/dL)
Mean + SD
Range

Phosphate (mg/dL)
Mean + SD
Range

Vitamin D level (ng/mL)
Mean + SD
Range

iPTH (pg/mL)
Mean + SD

Range

6.67 +0.20
4.20-14.20

9.53 £ 0.05
8.24-11.22

3.12 + 0.09
1.00-9.70

228 +0.98
5.31-86.48

54.75 + 3.82
13.80-179.70

7.71 +0.30
5.00-14.20

9.65 + 0.07
8.28-10.86

3.07 +0.10
2.95-4.80

2091 + 1.03
7.20-36.30

43.65 +3.14
13.80-81.40

5.43 + 0.06
4.20-6.20

9.43 + 0.07
8.24-11.22

3.18 +0.14
1.00-9.70

24.55 + 1.60
5.31-86.48

65.11 + 6.26
19.80-179.70

SD = Standard deviation
*Significant at p-value < .05
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WU 63.93 = 11.52 ng/ml wazAnadeves CTX whity
0.54 + 0.04 ng/mL laediA1 PINP way CTX aglluinausiiaung

Sovaz 17.65 uaz Sovay 88.46 mudu TuvaigiiAads
93 PINP waz CTX Tunguifthedilsidulsaummumiiu
53.24 + 4.33 uaz 0.57 + 0.04 ng/mL M1ua6u PINP
way CTX eglunasidnun@isesas 28.57 uagioray 78.95
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Variable Total

DM

(n =107)

PINP (ng/mL)
Mean + SD 58.34 + 5.39
Range 11.61-574.30
Normal, n (%) 82 (76.64)

Abnormal, n (%) 25 (23.36)

63.93 + 11.52 53.24 £ 4.33

16.40-574.30 11.61-216.40
42 (82.35) 40 (71.43)

9 (17.65) 16 (28.57)




919799 2 wanAnduaiinsvyuisunsegn (bone turnover markers) ¥a4EUae (si0)

Variable

Total

DM

CTX (ng/mL)
Mean + SD
Range
Normal, n (%)

Abnormal, n (%)

(n = 109)

0.56 + 0.03

0.10-1.53
18 (16.51)

91 (83.49)

0.54 + 0.04
0.11-1.39
6(11.54)

46 (88.46)

0.57 + 0.04
0.10-1.53
12 (21.05)

a5 (78.95)

SD = Standard deviation, PINP = Procollagen type 1 amino-terminal propeptide,

CTX = C-terminal of collagen
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PINP in postmenopausal women = 16.3-73.9 ng/mL lag
normal CTX in menopausal women < 0.1 ng/mL) awdlen
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Variable

Female

PINP (ng/mL) (n =90)

(n = 45) (n = 45)

Mean + SD

Range

Normal, n (%)

Abnormal, n (%)
CTX (ng/mL)

Mean + SD

Range

Normal, n (%)

Abnormal, n (%)

59.37 + 6.82
11.61-574.30
73 (81.11)
17 (18.89)
(n=91)
0.58 + 0.03
0.10-1.53
1(1.10)
90 (98.90)

64.19 + 12.69
16.4-574.30
38 (84.44)

7 (15.56)
(n = 46)
0.57 £ 0.05
0.11-1.39
0 (0.00)
46 (100.00)

54.34 + 5.09
11.61-216.40
35 (77.78)
10 (22.22)
(n = 45)
0.59 + 0.05
0.10-1.53
1(2.22)
44 (97.78)
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Variable

Male
PINP (ng/mL)
Mean + SD
Range
Normal, n (%)
Abnormal, n (%)
CTX (ng/mL)
Mean + SD
Range
Normal, n (%)

Abnormal, n (%)

(n=17)
52.89 £ 9.87
17.20-182.90

9 (52.94)

8 (47.06)
(n=18)
0.46 + 0.25
0.10-1.19
17 (94.44)
1 (5.56)

61.98 + 25.59
18.18-182.90
4(66.67)
2(33.33)

0.36 £ 0.15
0.20-0.63
6 (100.00)

0 (0.00)

(n=11)
4793 + 7.45
17.20-97.74

5 (45.45)

6 (54.55)

(n=12)
0.51 +0.27

0.10-1.19

11 (91.67)
1(8.33)

SD = Standard deviation, PINP = Procollagen type 1 amino-terminal propeptide,

CTX = C-terminal of collagen
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