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Serological markers of bone turnover in a haemodialysis population and their association with parathyroid hormone levels. 

Introduction: Serum parathyroid hormone (PTH) is used to assess bone turnover but only levels at the extremes accurately predicts the presence of adynamic bone and high turnover bone diseases in biopsy series from haemodialysis (HD) patients. We hypothesise that novel serological markers of bone turnover will help better identify those with low and high bone turnover states in HD patients than PTH alone. To begin to test this hypothesis we performed a cross section observational study of novel serological markers in a HD population.

Design: Samples were collected from 72 HD patients [mean age 63 yr (range 21-89y), 79% male, mean of 4 yr with ESRF (2m-20y). Predialysis serum calcium (Ca), phosphate (P), Total Alkaline Phosphatase (TALP), intact PTH (PTH), 25-hydroxy (25VitD) and 1,25-dihydroxy vitamin D (1,25VitD), serum osteoclastic activity/bone resorption markers of Cross-linked C-terminal telopeptides of type I collagen (CTx) and Procollagen type I crosslinked carboxyterminal telopeptide (ICTP), and the serum osteoblastic activity/bone formation markers Bone-specific alkaline phosphatase (BALP), Procollagen type 1 amino-terminal propeptide (PINP), and Osteocalcin (OC) were measured. 

Results: Results are presented after stratifying patients into groups defined by their PTH level; PTH <16 pmol/L, Low; PTH 16-32 pmol/L, Standard; PTH >32-85, High; PTH >85, Very High.  Normal range for patients without kidney failure is expressed for each variable. Mean values of these variables for each group (standard deviation) are tested by Mann-Whitney U test for difference against the PTH 16-32 value (a p<0.5; b p<0.01; c p<0.001; d p<0.0001). 

	PTH group (pmol/L)
	<16
	16-32
	>32-85
	>85

	n
	23
	17
	20
	12

	Age (yr)
	71 (10)
	65 (12)
	46 (18)
	43 (21)

	Time with ESRF (yr)
	3.7 (3.5)
	2.8 (2.1)
	4.4 (3.7)
	5.8 (5.7)

	25VitD (nM/L; 45-150)
	47 (29)
	45 (25)
	46 (22)
	43 (20)

	1,25VitD (pM/L; 40-195)
	15 (9)
	20 (21)
	24 (23)
	20 (15)

	PTH (pmol/L; 1.2-7.8)
	7 (4) d
	23 (4)
	55 (18) d
	128 (27) d

	Ca (mmol/L; 2.1-2.6)
	2.42 (0.13)
	2.38 (0.17)
	2.4 (0.16)
	2.34 (0.25)

	P (mmol/L; 0.8-1.5)
	1.38 (0.42)
	1.58 (0.49)
	1.68 (0.49)
	1.90 (0.37) a

	TALP (u/L; 36-112)
	111 (47)
	137 (117)
	144 (59)
	233 (135) a

	CTx (ng/ml; 0.14-1.35)
	1.8 (0.77)
	2.2 (1.01)
	5.2 (3.5) c
	9.7 (2.5) d

	ICTP (ug/L ; 1.6-5)
	36 (15)
	38 (18)
	56 (20) b
	89 (44) d

	BALP (ug/L; 4-20)
	24 (14)
	24 (16)
	39 (25) a
	78 (76) b

	PINP (ug/L; 19-100)
	59 (25)
	62 (20)
	181 (180) d
	314 (191) d

	OC (ng/L; 10-50)
	95 (99) a
	183 (113)
	308 (187) a
	661 (242) b


Summary of findings: All markers significantly increased as PTH increased above Standard. Scatter plots demonstrate a clear demarcation of CTx and PINP levels as PTH increased above 32 pmol/L (data to be presented). All patients with PTH <32 pmol/L had CTx < 5 ng/ml and PINP <125 ug/L. 13 of 29 (45%) patients with PTH >32 pmol/L had CTx and PINP levels below this threshold. OC levels were significantly different between Low and Standard PTH groups.

Conclusion: CTx with PINP may better identify high bone turnover states in patients with PTH >32 pmol/L. OC may be a useful indicator of low bone turnover. Further studies are required to determine whether these novel markers will be helpful in determining the natural history of bone metabolism and the effects of therapeutic interventions in HD patients.

