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* SPECIFIC BIOMARKERS * RECOMMENDED BIOMARKERS

1. Bone isoenzyme of alkaline 1. Alkaline phosphatase (ALP)

phosphatase (BALP) 2. Total calcium (Ca)
2. Tartarat resistant acid 3. Inorganic phosphate (P)
phosphatase (TRAP) 4. Calcium-phosphate product (CaxP)

3. Beta-carboxy terminal 5. Magnesium (Mg)

telopeptide of collagen type |, 6. Intact parathyroid hormone (iPTH)
(beta-CrossLaps, beta-CTx) 7.25-hydroksi vitamin D (25D)
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> Aims of this study:

1. Distribution of the analyzed biomarkers in ESRD patients in
relation to gender, age, duration and type of dialysis

2. Analysis of the concentrations of specific and recommended
biomarkers in relation to iPTH and 25D

3. Diagnostic value of the analyzed biomarkers for the
assessment of adynamic bone disease
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a Material and methods
Q Predialysis patients (PD) (N=40) (18 women, 22 men)
GFR <15 mL - min™t: (1.73 m?)™!

0 Hemodialysis patients (HD) (N=112)
(53 women, 59 men) (duration ~ 76 months)

Q Patients on continuous ambulatory peritoneal dialysis (CAPD)
(N=114) (49 women, 65 men) (duration ~ 25 months)

a Control group participants (CG) (N=50) (27 women, 23 men)
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Biomarkers concentrations in ESRD patients in relation to gender

PD patients

HD patients

CAPD patients

Biomarker Women Man P*
ALP, IU/L 82 +63,1 80+32,3 0,169
BALP, IU/L 38+17,3 32+15,2 0,706
TRAP, IU/L 7+1,4 8+1,1 0,178
Beta-CTx, ng/mL 3,51 +£0,803 3,74 +£0,872 0,852
Ca, mmol/L 2,13 £ 0,244 2,06 £ 0,166 0,077
Mg, mmol/L 0,86 £ 0,132 0,84 £ 0,153 0,604
P, mmol/L 1,44 £ 0,271 1,67 £ 0,367 0,275
CaxP, mmol?/L2 3,5+0,63 3,7+0,65 0,762
408,5 348,8 +
iPTH, pg/mL < 0,05
211,62 173,72
25D, nmol/L 30,7+12,31 31,7 £9,39 0,101

*P<0,05, level of significance

Biomarker Women Men p*
ALP, IU/L 57+17,4 58 + 18,2 0,796
BALP, IU/L 21+12,1 22 +11,7 0,607
TRAP, IU/L 8+1,6 8+1,4 0,495
Beta-CTx, ng/mL 4,03+1,184 3,90+ 1,073 0,560
Ca, mmol/L 2,38 £0,132 2,38 £0,151 0,963
Mg, mmol/L 0,98 +0,117 1,01 £0,126 0,157
P, mmol/L 2,03+0,274 | 1,400,221 | <0,05
CaxP, mmol?/L2 4,1+1,15 3,8+1,04 0,240
iPTH, pg/mL | 88,6 + 71,97 | 136,7 £ 86,64 | <0,05
25D, nmol/L 30,9 £ 20,48 31,6 £ 21,62 0,866

Biomarker Women Men P*
ALP, IU/L 53 +16,1 57 +16,4 0,239
BALP, IU/L 20+11,3 23 +£10,2 0,140
TRAP, IU/L 6+1,7 6+2,6 0,660
Beta-CTx, ng/mL 3,47 £ 0,680 3,56 £ 0,831 0,574
Ca, mmol/L 2,29 £ 0,192 2,26 £ 0,154 0,426
Mg, mmol/L 0,93 +£0,186 0,93 +£0,147 0,967
P, mmol/L 1,60 £ 0,424 1,49 + 0,309 0,099
CaxP, mmol3/L2 | 3,7+0,85 3,4+0,69 |<0,05
iPTH, pg/mL 167,2 +132,4 | 174,5+143,3 | < 0,05
25D, nmol/L 46,2 £ 10,64 47,6 £12,76 0,540
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Biomarkers concentrations in ESRD patients in relation to age

PD patients HD patients CAPD patients

Biomarker Age<60  Age>60  P* | |Biomarker Age<60  Age>60  P* | |Biomarker Age<60  Age >60 p*
ALP, IU/L 72 £30,2 84 £59,4 0,353 ALP, IU/L 59 £ 18,3 55+17,5 0,226 ALP, IU/L 55 £ 15,4 554172 0,816
BALP,IU/L | 34%17,5 | 32+147 | <0,05 | | BALP, IU/L 23+11,3 | 20%12,7 | <005 | |BALRIU/L | 23+115 | 19+98 | p<0,05
TRAP, IU/L 71,1 71,8 0,555 TRAP, IU/L 8+1,1 8+1,4 0,310 TRAP, IU/L 621 6+17 0,866
Beta-CTx, ng/mL 3,49 + 0,835 3,81 +0,844 0,282 Beta-CTx, ng/mL 4,03 +1,145 3,91 +1,108 0,595 Beta-CTx, ng/ml 3,55 +0,753 3,510,824 0,819
Ca, mmol/L 2,16 £0,247 2,1340,188 0,696 Ca, mmol/L 2,38 40,151 2,38 40,143 0,770 Ca, mmol/L 2,29 +0,177 2,26+ 0,168 0,220
Mg, mmol/L 0,88 £0,151 0,86 £ 0,142 0,635 Mg, mmol/L 1,02 +£0,122 0,98 +£0,117 0,071 Mg, mmol/L 0,96 + 0,154 0,90 +0,171 0,066
P, mmol/L 1,520,334 1,52 + 0,347 0,985 P, mmol/L 1,63 0,404 1,70 + 0,398 0,357 P, mmol/L 1,55 + 0,344 1,54 + 0,375 0,944
CaxP, mol?/L? 3,1£0,61 3,1£0,63 0,974 CaxP, mmol?/L2 40+0,98 3,9+120 0,686 CaxP, mmol?/L 3,5%0,78 3,6+0,77 0,350
iPTH, pg/mL 337,3+233,91 367,8 + 140,61 0,627 iPTH, pg/mL 116,1 + 80,33 1138 + 85,76 0,900 iPTH, pg/mL 173,9 £ 125,72 163,1 £ 147,34 0,691
25D, nmol/L 30,3885 32,6 £12,67 0,507 25D, nmol/L 32,6 +21,522 29,4 + 20,31 0,441 25D, nmol/L 47,4£12,22 46,4 10,76 0,647

*P<0,05, level of significance
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Biomarkers concentrations in ESRD patients

in relation to maintenance dialysis

HD patients

CAPD patients

Biomarker <30 months > 30 months p*
ALP, IU/L 64+17,4 55+17,3 <0,05
BALP, IU/L 26+ 14,2 20+ 11,6 < 0,05
TRAP, IU/L 8+1,1 7+1,4 0,682
Beta-CTx, ng/mL 4,16 + 0,916 392+1,174 0,395
Ca, mmol/L 2,40 £ 0,123 2,37 £0,156 0,350
Mg, mmol/L 0,99 + 0,114 1,00 + 0,122 0,694
P, mmol/L 1,65 + 0,461 1,67 + 0,383 0,787
CaxP, mmol?/L2 4,2 +1,15 3,9+1,08 0,208
iPTH, pg/mL 127,4 £ 60,75 111,7 £ 88,96 0,497
25D, nmol/L 33742324 30,7 + 20,47 0,540

*P<0,05, level of significance

Biomarker <30 months >30months P*
ALP, IU/L 54+ 17,4 57 +14,7 0,399
BALP, IU/L 21+10,2 22+10,6 0,476
TRAP, 1IU/L 6+1,6 6+1,1 0,320
Beta-CTx, ng/mL 3,58 + 0,797 3,43 + 0,755 0,389
Ca, mmol/L 2,29 + 0,167 2,26 + 0,193 0,383
Mg, mmol/L 0,95 + 0,156 0,88 + 0,167 | <0,05
P, mmol/L 1,55 + 0,355 1,53+ 0,377 0,810
CaxP, mmol?/12 3,5+0,82 3,5+0,66 0,963
iPTH, pg/mL 174,9 + 144,75 154,8 +116,12 0,493
25D, nmol/L 46,5+ 11,71 47,6 +11,23 0,657
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ESRD specific biomarkers concentrations
in relation to control group (CG)
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ESRD recommended biomarkers concentrations

in relation to control group
iPTH 25D
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BALP, TRAP and beta-CTx concentrations in relation to iPTH critical levels
(1 <150 pg/mL; Il 150-300 pg/mL; Il >300 pg/mL)
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BALP, TRAP and beta-CTx concentrations in relation to 25D critical levels

(1 <50 nmolL/L; Il >50 nmol/L)
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Diagnostic value of the analyzed biomarkers
for the assessment of adynamic bone disease

Critical iPTH concentration of <100 pg/mL for adynamic bone disease
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Diagnostic value of the analyzed biomarkers

for the assessment of adynamic bone disease

Critical iPTH concentration of <100 pg/mL for adynamic bone disease
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Conclusion

v Determination of the analysed biomarkers - reliable

v Simultaneous evaluation of the specific and
recommended biomarkers

v"Harmonization of the used methods

v Necessary long-term studies

v" Laboratory and physician collaboration
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